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We present a case of delayed presentation of signiﬁcant diaphragmatic injury following
blunt trauma. The potential fatal risk is discussed and management principles reviewed.
& 2008 Elsevier Ltd. All rights reserved.Introduction
Diaphragmatic injuries can occur with both blunt and
penetrating trauma and can be associated with herniation
of abdominal viscera into the thoracic cavity. The incidence
is between 0.8% and 1.6% of those patients admitted with
blunt trauma.1 An estimated incidence of 10–15% is reported
with penetrating trauma to the lower chest.2 The diagnosis
is missed among those admissions in up to two thirds of
cases.3 Of those undergoing laparotomy for trauma, 4–6%
have diaphragmatic injuries.4 More injuries occur on the left
(66%) than on the right (32%), with rare bi-lateral presenta-
tion in only 1.5%.5 Although the most common aetiology is
trauma, others include iatrogenic and spontaneous events
that occur during pregnancy.6 Delay in diagnosing diaphrag-
matic injury may lead to signiﬁcant morbidity and mortal-
ity.7 We describe a case where the diagnosis of signiﬁcantElsevier Ltd. All rights reserved.
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fatal.Case report
An overweight 77-year old man presented with back pain to
his local hospital after falling 8 feet from a ladder while
picking plums. He was haemodynamically stable and had no
obvious clinical signs. His oxygen saturation was good (97%
on room air). He was sent home without any investigations
(neither full blood count nor chest radiography) with advice
to take oral analgesics.
Five days later he re-presented, complaining of shortness
of breath, feeling lethargic and shivery. On examination, he
was tachycardic (HR: 106 bpm), hypotensive (BP: 90/55)
with a haemoglobin of 9 g/dl. CXR revealed a left-sided
pleural collection with several fractured ribs. CT thorax
conﬁrmed fractured left ribs (3rd to 10th) and herniation of
abdominal contents into the left pleural cavity (Figure 1).
The patient underwent an urgent left thoracotomy. This
revealed 2000ml of blood collection and an anterior
diaphragmatic tear through which a segment of omentum
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Figure 1 CT scan (coronal section) of the chest showing the
level of the diaphragmatic tear (A), the omentum within the
left pleural cavity (B) and the most likely (rib) offender (C).
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tear, there was the sharp edge of the seventh fractured rib,
which had been displaced posteriorly (Figure 2). That
segment of the seventh rib was excised, the omentum was
re-positioned and the defect was repaired. The patient
made good recovery and was discharged 7 days later.Figure 2 Intra-operative photograph showing the sharp edged
rib (X), which was responsible for the diaphragmatic damage,
the omentum within the left pleural space (Y) and the rim of the
diaphragmatic tear (Z).Discussion
The problem in treating diaphragmatic tears begins with the
difﬁcult diagnosis, especially in view of other more obvious
trauma. There have been some reports of patients present-
ing with strangulations of bowel up to 3 years after the
initial traumatic event.8 Diaphragmatic hernia is more
common on the left side following blunt trauma possibly
because the liver may protect the right hemi-diaphragm.
The patho-physiological sequelae of a ruptured diaphragm
affect both the circulation and respiratory systems due to
the reduced function of the diaphragm, lung compression,
mediastinal shift and therefore impaired venous return to
the heart.9 Pathognomonic signs that should raise serious
suspicions of a diaphragmatic rupture include abdominal gas
patterns in the chest, naso-gastric tube in the chest,
blurring of the diaphragmatic margin, elevation of the
affected side, mediastinal shift without a pulmonary cause
and compression atelectasis of the lower lobe.8 Many
centres use chest radiography to support the diagnosis of
diaphragmatic hernia by looking for an elevated diaphragm,
acute gastric dilatation, loculated pneumo-haemothorax or
subpulmonary haematoma.10 CT scans can support diagnosis
by showing diaphragmatic discontinuity, intra-thoracic
herniation and strangulation of abdominal viscera, the so-
called ‘‘collar’’ sign. Avulsed hemi-diaphragm and isolated
omentum are also easily detectable with CT. Alternatively,magnetic resonance imaging (MRI) scans can be used to
visualise the anterior and posterior parts of the diaphragm
and its hernial oriﬁces with T1 weighted images. Manage-
ment principles are based on the repair of the defect either
by an abdominal approach if presentation is early or
thoracotomy. Non-absorbable sutures are used for the
repair. Delayed presentations frequently lead to intra-
thoracic adhesions due to the herniated abdominal viscera,
which require a thoracotomy approach.
In conclusion, when evaluating any patient who has
suffered blunt trauma, the mechanism of injury must be
considered in the absence of any clinical signs. In this case a
patient was discharged without adequate investigations. If a
degree of suspicion is raised then a simple work-up with
radiology and blood tests are a minimum requirement. Our
group recommends for patients with a history of a fall from
height, an extended period of observation along with chest
radiography and routine blood investigations.Conﬂict of interest statement
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